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We study the muon anomalous magnetic moment (g − 2)µ in the context of the reduced
minimal 3-3-1 model recently proposed in the literature. In particular, its spectrum contains
a doubly charged scalar (H±±) and gauge boson (U±±), new singly charged vectors (V ±)
and a Z ′ boson, each of which might give a sizeable contribution to the (g − 2)µ. We
compute the 1-loop contributions from all these new particles to the (g − 2)µ. We conclude
that the doubly charged vector boson provides the dominant contribution, and by comparing
our results with the experimental constraints we derive an expected value for the scale of
SU(3)L ⊗ U(1)N symmetry breaking vχ ∼ 2 TeV. We also note that, if the discrepancy
in the anomalous moment is resolved in the future without this model then the constraints
will tighten to requiring vχ > 2.7 TeV with current precision, and will entirely rule out the
model if the expected precision is achieved by the future experiment at Fermilab.
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2I. INTRODUCTION
Now that the Higgs discovery has completed the Standard Model (SM), the muon anomalous
magnetic moment, one of the most precisely measured quantities in particle physics, seems to be
the most compelling “discrepancy” between theory and experiment. A long standing 2−3σ differ-
ence from the SM predicted value has been observed [1]. This deviation has triggered numerous
speculations about its possible origin, and the increased experimental precision over time inspired
a multitude of new theoretical efforts which led to a substantial improvement of the prediction
of the muon magnetic moment, generally written in terms of aµ = (gµ − 2)/2. The comparison
between experiment and the SM is a sensitive test of new physics. At present, both measurement
and theory quote similar uncertainties and aµ has been used to used to constrain standard model
extensions. In fact, the difference, aexpµ − aSMµ = (296 ± 81) × 10−11, which corresponds to a
3.6σ discrepancy, imposes quite stringent bounds on many particle physics models [2]. A world-
wide effort is underway to reduce this uncertainty, with the ultimate hope of either strengthening
evidence for the presence of new physics or refuting the discrepancy through more accurate SM
calculations. It is important to remind ourselves that this 3.6σ deviation is reduced to 2.4σ if one
uses τ data in the hadronic contributions [1].
One could attempt to interpret this difference as coming from theoretical uncertainties. The
SM prediction for aµ is generally divided into three parts: electromagnetic (QED) corrections,
electroweak (EW) corrections, and hadronic contributions. The QED part includes all photonic
and leptonic (e, µ, τ ) loops, and the EW involvesW±, Z and Higgs graphs. Hadronic contributions
are only possible through the couplings of hadronic matter to color-neutral bosons of the SM, with
the dominant contributions coming from the couplings to the photon. The two main contributions
are the hadronic vacuum polarization and the hadronic contribution to the light-by-light scattering
graph. The hadronic corrections give rise to the main theoretical uncertainties, but it is expected
that those uncertainties will be reduced in the foreseeable future due to improvement in lattice
QCD and hadronic data [3–6].
A more popular approach to this anomaly is to treat it as evidence for new physics, as investi-
gated by various authors for multitudes of models [7–13]. In particular, the aµ anomaly has also
been investigated in the context of 3-3-1 models [14–17]. Here we will focus on a specific realiza-
tion of the 3-3-1 gauge symmetry with a smaller fermion and scalar sector known as the reduced
minimal 3-3-1 model [18, 19]. In addition to having fewer matter fields, this model also features
3doubly-charged vector and scalar bosons. These lead to interesting new phenomenology. As an
example, because of these new charged scalars and gauge bosons, this model might be able to
reproduce the now faint H → γγ excess [20]. In this work we aim to explore the implications
of the aµ anomaly on the reduced 3-3-1 model. This issue has been briefly addressed in [21],
considering only contributions from the singly- and doubly-charged gauge bosons. In this work,
we will derive analytical expressions for all 1-loop contributions coming from the reduced 3-3-1
model, and draw our conclusions based on the total contribution.
This paper is organized as follows: in Section II we briefly introduce the model. Section III
discusses the aµ discrepancy from the SM, and in Section IV we present the aµ predictions of the
reduced 3-3-1 model. Lastly, in Section V we draw our conclusions.
II. THE REDUCED MINIMAL 3-3-1 MODEL AND aµ
The Reduced Minimal 3-3-1 model (hereafter RM331) is based on the SU(3)C × SU(3)L ×
U(1)N gauge group, and therefore the left handed fermions must appear in SU(3)L triplets. Right-
handed SM fermions can either be singlets of SU(3)L or may be charged only under the generators
of SU(3)L which are broken at a fairly high scale to give back the SM SU(2)L.
A. Fermions
In the RM331, the fermions are embedded in the following multiplets1
fL =

νl
l
lc

L
∼ (1, 3, 0), (1)
1 There are many other 3-3-1 models which are comprised of different scalar and fermions sectors. See Refs.[22–41]
for some of these.
4where l = e, µ, τ .
Q1L =

u1
d1
J1

L
∼ (3, 3,+2
3
) , QiL =

di
−ui
J ′i

L
∼ (3, 3∗,−1
3
),
u1R ∼ (3, 1,+23); d1R ∼ (3, 1,−13); J1R ∼ (3, 1,+53),
uiR ∼ (3, 1,+23); diR ∼ (3, 1,−13); J ′iR ∼ (3, 1,−43), (2)
where i = 2, 3. Here J fields are new heavy quarks. Note that the right-handed SM leptons are
actually charged under SU(3)L, but the right-handed SM quarks are not.
In parentheses we have shown the quantum number of these field under the gauge group
SU(3)C × SU(3)L × U(1)N . Due to chiral anomaly cancellation conditions, the quark fami-
lies must be placed in different representations of SU(3)L, as shown in Eq.(2). The anomaly
cancellation conditions also actually require the existence of a minimum of 3 fermion families in
this mode. It should be noted that the electric charges of the J1 and Ji quarks are +5/3 and −4/3,
respectively, making them exotic quarks. The phenomenology of these exotics has been explored
in [43].
B. Scalars
The scalar sector is comprised of two Higgs triplets:
ρ =

ρ+
ρ0
ρ++
 ∼ (1, 3, 1); χ =

χ−
χ−−
χ0
 ∼ (1, 3,−1), (3)
and its interactions are described by the potential
V (χ, ρ) = µ21ρ
†ρ+ µ22χ
†χ+ λ1(ρ†ρ)2 + λ2(χ†χ)2
+ λ3(ρ
†ρ)(χ†χ) + λ4(ρ†χ)(χ†ρ). (4)
This potential gives rise to the spontaneous symmetry breaking mechanism when ρ0 and χ0 de-
velop VEVs as follows,
ρ0 , χ0 → 1√
2
(vρ , χ +Rρ , χ + iIρ , χ). (5)
5The constraints on the couplings induced by our definition of the VEVs above are
µ21 + λ1v
2
ρ +
λ3v
2
χ
2
= 0,
µ22 + λ2v
2
χ +
λ3v
2
ρ
2
= 0. (6)
This scalar sector is sufficient to induce the correct pattern of symmetry breaking, where
SU(3)C × SU(3)L × U(1)N breaks into the SM gauge group. This breaking occurs when the χ
scalar develops a vacuum expectation value. The second spontaneous symmetry breaking happens
when ρ0 component acquires a vev, vρ, breaking the SM gauge group down to SU(3)C × U(1)Q.
Naturally, vρ will be identified with the SM Higgs vev. At the end of the day, we find the mass
matrix in the basis (χ++ , ρ++) to be
m2++ =
λ4v
2
χ
2
t2 t
t 1
 , (7)
where t = vρ
vχ
. Moving to the mass basis gives
m2
h˜++
= 0 and m2h++ =
λ4
2
(v2χ + v
2
ρ), (8)
where the corresponding eigenstates are, h˜++
h++
 =
 cα -sα
sα +cα
χ++
ρ++
 , (9)
with
cα =
vχ√
v2χ + v
2
ρ
, sα =
vρ√
v2χ + v
2
ρ
. (10)
Therefore, h˜++ is a (would-be) Goldstone boson, and in the limit vχ  vρ, h++ ∼ ρ++. As for
the neutral scalars (Rχ , Rρ) we find the mass matrix,
m20 =
v2χ
2
2λ2 λ3t
λ3t 2λ1t
2
 , (11)
which gives
m2h1 = (λ1 −
λ23
4λ2
)v2ρ , m
2
h2
= λ2v
2
χ +
λ23
4λ2
v2ρ, (12)
with
h1 = cβRρ − sβRχ , h2 = cβRχ + sβRρ , (13)
6where cβ = cos(β) ≈ 1− λ
2
3
8λ22
v2ρ
v2χ
and sβ = sin(β) ≈ λ32λ2
vρ
vχ
. h1 is identified as the SM higgs when
sin(β)→ 0.
Counting degrees of freedom one can conclude that there should remain a doubly charged and
two neutral scalars in the spectrum after symmetry breaking. The other scalars are “eaten” as
follows: χ± is absorbed by the gauge boson V ±, ρ± by W±, one combination of the doubly
charged scalars ρ±± and χ±± gives rise to the massive scalar H±± while the other is absorbed by
the doubly charged boson U±±. Moreover, the pseudo-scalars Iρ and Iχ are eaten by the Z and Z ′
bosons as aforementioned.
C. Gauge Bosons
The gauge boson masses due to this symmetry breaking are
M2W± =
g2v2ρ
4
, m2Z =
g2
4c2W
v2ρ, (14)
M2V ± =
g2v2χ
4
, (15)
M2U±± =
g2
(
v2ρ + v
2
χ
)
4
, (16)
m2Z′ =
g2c2W
3(1− 4s2W )
v2χ. (17)
where cW = cos θW , sW = sin θW = t/
√
1 + 4t2, t = gN/g, tW = tan θW , hW = 1 − 4s2W , and
θW is the Weinberg angle. Due to the spontaneous symmetry breaking pattern we can relate the
U(1)N and U(1)Y gauge couplings. Using the fact that g/g′ = cW/sW we find,
g2N
g2
=
s2W
1− 4s2W
. (18)
Therefore we have a Landau pole when s2W = 1/4. Indeed, the problem of the Landau pole
indicates that the coupling constant gN diverges at sufficiently high energy scale. Since g is the
coupling constant of the SU(2)L group, which is embedded in the SU(3)L group, it is measured
to be finite and thus cannot be driven small to satisfy Eq. 18. In this context the Landau pole Λ
stands for the energy cutoff of the 3-3-1 symmetry [50]. In the RM331, the Landau pole was found
to be Λ ∼ 5 TeV [44]. Therefore this model is necessarily within reach of the 14 TeV LHC.
Since we will focus on the aµ anomaly, the quark sector is largely irrelevant, contributing only
at higher-loop order. Therefore we will restrict our discussion to the couplings of scalars and
7gauge bosons to the leptons, which contribute at one-loop order. We consider three classes of
interactions.
D. Charged Current Interactions
The charged and doubly-charged current interactions predicted by the RM331 model are
LCCl =
g√
2
ν¯aLγ
µV lPMNSeaLW
+
µ +
g√
2
ecaLO
V γµνaLV
+
µ +
g√
2
ecaLγ
µeaLU
++
µ + h.c,
(19)
where a = 1, 2, 3 with V lPMNS = V
ν†
L being the PMNS mixing matrix and O
V = V νL is the
matrix which diagonalizes the neutrino mass matrix. We will neglect the lepton mixings in this
work because their contribution to the anomalous magnetic moment of the muon is very small.
E. Neutral Current Interactions
The neutral currents for leptons are,
LNCl = −
g
2cW
ν¯aLγ
µνaLZµ −
g
2cW
√
hW
3
ν¯aLγ
µνaLZ
′
µ
− g
2cW
e¯aγ
µ
(
a1 − b1γ5
)
eaZµ − g
2cW
e¯aγ
µ
(
a2 − b2γ5
)
eaZ
′
µ, (20)
where,
a1 = −1
2
hW , b1 = −1
2
a2 =
1
2
√
3hW , b2 = −1
2
√
3hW . (21)
As we will see further the Z ′ interactions give rise to somewhat negative sizeable contributions
to the (g − 2)µ.
F. Scalar Interactions
Here we present only the relevant interactions among charged leptons and scalars. They arise
from effective dimension five operators, which we assume to be suppressed by the Landau pole of
the theory,
Gab
Λ
(
f caLρ
∗) (χ†fbL)+ h.c. (22)
8producing leptons masses given by,
mla = Gabvρvχ/(2Λ). (23)
Notice that, even though the leptons masses come from a non-renormalizable operator, the
leptons masses end up being the same, and since vχ ∼ Λ, they suffer from the same SM fine-
tuning in the Yukawa couplings. From Eq. (22), we obtain the following interactions,
Ll = ml
vρ
(
cos(β)− vρ
vχ
sin(β)
)
l¯lh1 +
ml
vρ
(
sin(β) +
vρ
vχ
cos(β)
)
l¯lh2
+
√
2
ml
vρ
h−−lPL(lc) + h.c (24)
where l = e, µ, τ and PL is equal to (1− γ5)/2.
III. THE MUON ANOMALOUS MAGNETIC MOMENT
The muon magnetic moment is related to its intrinsic spin by the gyromagnetic ratio gµ:
−→µ µ = gµ
( q
2m
)−→
S (25)
where gµ, within the framework of the Dirac equation, is expected to be equal to two for a
structureless spin 1/2 particle. However, quantum loop corrections associated with QED, elec-
troweak, and QCD processes lead to a deviation from this value which are parametrized in terms
of aµ = (gµ−2)/2. The SM prediction for the aµ is generally divided into three parts: electromag-
netic (QED), electroweak (EW) and hadronic contributions. The QED part includes all photonic
and leptonic (e, µ, τ ) contributions and has been computed up to 4-loops and estimated at the 5-
loop level. The EW involves W±, Z and Higgs bosons, and has been computed up to three loops.
The hadronic contributions are the most uncertain. The hadronic vacuum polarization is calculated
and inferred either from e+e− → hadrons or τ → hadrons data [1]. The next largest uncertainty
is associated with hadronic light-by-light scattering, which cannot, at present, be determined from
data, but rather must be calculated using hadronic models that correctly reproduce the properties
of QCD [45]. Ultimately, the final value is found to be [2],
aSMµ = (116591785± 51)× 10−11. (26)
9Recently, the E821 experiment has measured [46–48],
aE821µ = (116592080± 63)× 10−11. (27)
Hence,
∆aµ(E821− SM) = (295± 81)× 10−11, (28)
which points to a 3.6σ excess. The present theoretical error of ±51 × 10−11 is dominated by the
±39×10−11 uncertainty on lowest-order hadronic contribution and the±26×10−11 uncertainty on
the hadronic light-by-light contribution [2]. It has been suggested that uncertainty on the lowest-
order hadronic contribution could be reduced to 25× 10−11 with existing data and further work on
the hadronic light-by-light corrections could reduce the total SM error to as little as ±30× 10−11
[2, 4]. With the proposed experimental error of ±16 × 10−11 for the experiment with improved
statistics at Fermilab, the combined uncertainty for the difference between theory and experiment
might reach ±34 × 10−11, better by a factor ∼ 2.4 than the current error [2]. We will utilize
this latter value as an approximation of the future sensitivity of this observable for our further
calculations.
(a) (b) (c) (d)
FIG. 1. Feynman graphs of one-loop contributions to aµ.
IV. CONTRIBUTIONS TO THE (g − 2)µ
We now turn to consider the implications of the anomaly in aµ from the perspective of the
RM331 model. The only new particles which contribute to the muon anomalous magnetic moment
at first order are the bosons, as there are no new leptons in the fermion sector of the RM331 and
the quarks will only contribute at higher order. We will explore each new boson’s contributions
independently, and reach our ultimate conclusions based on the sum of all the contributions.
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A. Singly Charged Vector
The charged vector bosons V ± contribute to the muon anomalous moment through the diagram
shown in Figure 1(c), which leads to the expressions given in Ref. [49],
∆aµ(V
±) =
f 2V
8pi2
m2µ
M2V
∫ 1
0
dx
PV (x) + PA(x)
2λ2(1− x)(1− −2x) + x (29)
where fV = g/
√
2 is the coupling strength between the muon and the new boson given in Eq.(19),
with  = mν/mµ, λ = mµ/MV and
PV (x) = 2x
2(1 + x− 2) + λ2(1− )2 · x(1− x)(x+ )
PA(x) = 2x
2(1 + x+ 2) + λ2(1 + )2 · x(1− x)(x− ). (30)
The reason we have two terms in Eq.(29) is due to the presence of vector (V) and axial-vector (A)
couplings in the muon-charged boson interaction Lagrangian in Eq.(19). In the limit the mass of
the singly charged boson running in the loop is much larger than the neutrino and muon masses
we find,
∆aµ(V
±) =
g2m2µ
4pi2M2V
(
10
6
)
. (31)
This is the contribution of the singly charged gauge boson to the muon anomaly magnetic moment.
B. Doubly Charged Scalar
As for the doubly-charged scalar, the diagrams of Figure 1(a)-1(b) both contribute, and we find
∆aµ(H
±±) = (4)× −qH
4pi2
(
fHmµ
MH±±
)2 ∫ 1
0
dx
x3 − x2
(λx)2 + (1− 2λ2)x+ λ2 +
(4)× −qf
4pi2
(
fHmµ
MH±±
)2 ∫ 1
0
dx
x2 − x3
(λx)2 + (1− x) (32)
where fH = k vχ/(
√
2
√
v2χ + v
2
ρ) is the coupling strength between the muon and the new boson
given in Eq.(19), with  = mν/mµ, λ = mµ/MH±± , qH = −2 is the electric charge of the doubly
11
charged scalar running in the loop, and qf = 1 is the electric charge of the muon in the loop. The
factor of four in Eq.(32) is a symmetry factor due to the presence of two identical fields in the
interaction term, as discussed in Ref. [51]. The reason we have two integrals in Eq.(32) is due to
the presence of two distinct diagrams. This expression simplifies to give
∆aµ(H
±±) =
−2
3
(
fHmµ
piMH±±
)2
(33)
Note that this result is also dependent on couplings in the scalar potential through fH , but
it is small enough to be negligible compared to the larger contributions for any choice of those
couplings which is perturbative.
C. Z ′ Boson
Now let us consider the contribution of the new neutral gauge boson, which we denote as
Z ′. The only diagram which appears with this particle is in Figure 1(c). We note that the Z ′
contribution is negative, pulling the overall result further away from the experimentally measured
value. The result is given in Ref. [49] as
∆aµ(Z
′(c)) =
1
8pi2
m2µ
M ′2Z
∫ 1
0
dx
C2V PV (x) + C
2
APA(x)
(1− x)(1− λ2x) + 2λ2x, (34)
where CV = −g
√
3hW/4cW and CA = g
√
3hW/4cW are the couplings between the muon and the
Z ′ according to Eq.(21), with  ≡ 1, λ = mµ/MZ′ and
PV (x) = 2x(1− x) · x
PA(x) = 2x(1− x) · (x− 4)− 4λ2 · x3. (35)
with hW = 1− 4s2W and cW = cos θW .
These integrals simplify to give a contribution of
∆aµ(Z
′(f)) =
m2µ
4pi2M ′2Z
1
3
(
C2V − 5C2A
)
. (36)
This is the contribution of the Z ′ to the muon anomaly magnetic moment.
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D. Doubly Charged Vector
The doubly-charged boson, similarly to the doubly-charged scalar, gives rise to two diagrams
that contribute to the (g − 2)µ. The first one, shown in Fig. 1(c), is similar to the singly-charged
gauge boson, with two differences: a multiplying factor of 4 due to the symmetry factors arising
from identical fields in the interaction term, and an additional factor of 2 arising from the larger
charge of the boson [51].
∆aµ(U
±±)(a) = 8× f
2
U
8pi2
(
mµ
MU±±
)2 ∫ 1
0
dx
PV (x) + PA(x)
2λ2(1− x)(1− −2x) + x (37)
where fU = g/
√
2 is the coupling strength between the muon and the new boson given in Eq.(19),
with λ = mµ/MU±± , and
PV (x) = 2x
2(x− 1)
PA(x) = 2x
2(x+ 3) + 4λ2 · x(1− x)(x− 1). (38)
These integrals simplify to give
∆aµ(U
±±)(a) =
2f 2Um
2
µ
pi2M2U±±
(
10
6
)
. (39)
The second diagram, shown in Figure 1(d), is similar to the Z ′ one, but we once again have a
factor of 4 due to the identical fields, and we also have a relative negative sign due to the opposite
charge of the muon running in the loop. Therefore we find,
∆aµ(U
±±)(b) = (−4)× 1
8pi2
(
mµ
MU±±
)2 ∫ 1
0
dx
PV (x) + PA(x)
(1− x)(1− λ2x) + 2λ2x (40)
with  ≡ 1, λ = mµ/MU±± , and
PV (x) = 2x(1− x) · x
PA(x) = 2x(1− x) · (x− 4)− 4λ2 · x3. (41)
This second contribution simplifies to
13
∆aµ(U
±±)(b) =
4m2µf
2
U
3pi2M2U±±
. (42)
The total doubly charged boson contribution is given by
∆aµ(U
±±)(Total) = ∆aµ(U±±)(a) + ∆aµ(U±±)(b) (43)
=
(
7
2
)(
fUmµ
piMU±±
)2
. (44)
E. Neutral Scalars
For the new neutral scalar the only diagram of relevance is shown in Figure 1(a), which gives
an irrelevant contribution to the (g − 2)µ in agreement with [1, 16, 17, 49, 55]. Below we present
the analytical expressions for the Higgs and heavy Higgs contributions,
∆aµ(h) =
1
8pi2
f 2hm
2
µ
M2h
∫ 1
0
dx
PS(x)
(1− x)(1− λ2x) + 2λ2x (45)
where
PS(x) = x
2(1 + − x) (46)
which gives us,
∆aµ(h) =
1
8pi2
f 2hm
2
µ
M2h
[
2 ln
(
Mh
mµ
)
− 14
12
]
(47)
where,
fh =
ml
vρ
(
cos(β)− vρ
vχ
sin( β)
)
. (48)
Similarly for the heavy Higgs we find
∆aµ(h) =
1
8pi2
f 2hm
2
µ
Mh22
[
2 ln
(
Mh2
mµ
)
− 14
12
]
(49)
14
with
fh2 =
ml
vρ
(
sin(β) +
vρ
vχ
cos(β)
)
. (50)
All of the above contributions given in Eqs.(31), (33), (36), (44), (47), (49), are displayed in
Figure 2 as a function of the, assumed equal, mass of the new particle, and in Figure 3 as a function
of the SU(3)L ⊗ U(1)N symmetry breaking scale, which sets the mass of these new particles
through spontaneous symmetry breaking. The second plot is more physical, as the masses are all
correlated but not identical. In fact, we can see that some of the contributions evolve differently
with symmetry breaking scale than others. We find that, if the discrepancy in aµ is to be explained
by the new physics of the RM331 model, we require a symmetry breaking scale of approximately
1.7 − 2 TeV and hence favoring 555 GeV . MV ± . 652 GeV, 2.35 TeV . M ′Z . 2.4 TeV and
600 GeV .MU±± . 657 GeV.
100 200 500 1000 2000 5000
10-16
10-14
10-12
10-10
10-8 Da+HexpL = 329 x 10-11
Da-HexpL = 261 x 10-11
DaΜHU++L
DaΜHV+L
-DaΜHZ'L
-DaΜHH++L
DaΜHh2L
FIG. 2. Contributions from each new particle in the RM331 model to the anomalous magnetic moment of
the muon, plotted against that particle’s mass. The projected range from the Fermilab experiment is shown
with the upper (lower) 1σ value in solid (dashed) green lines. The current range is larger by about a factor
of 2. Note that the contribution of the Z ′ boson and the H±± is negative. The strong hierarchy between the
contributions means that the total correction lies just above the uppermost curve (U±±).
For completeness, we show the total contribution of the reduced minimal 3-3-1 model to the
anomalous magnetic moment of the muon as a function of the scale of symmetry breaking in
Fig. 4. Our results are somewhat consistent with previous works on this topic [14–16, 21]. We
did not restrict ourselves to one particular sector as done in previous works and we have presented
analytical expressions for all leading order contributions.
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1000 50002000 30001500
10-15
10-13
10-11
10-9
vΧHGeVL
D
a
Μ
DaΜ
+exp=329 x 10-11
DaΜ
-exp=261 x 10-11
DaΜHU++L
DaΜHV+L
DaΜHh2L
-DaΜHZ'L
DaΜHhL
-DaΜHH++L
FIG. 3. The contributions from each of the new bosons in the RM331 model are labelled in the figure,
plotted against the symmetry-breaking scale of the model, which sets the masses of the new particles. The
projected experimental range is again shown in solid/dashed green lines. We have assumed a value of
λ4 = 1 in calculating the H±± contribution. The contribution is sensitive to this choice quadratically,
indicating that the H±± contribution is small for any perturbative choice of parameters. We can conclude
that if the discrepancy in aµ is to be explained by the new physics of the RM331 model, we require a
symmetry breaking scale of approximately 2 TeV, and therefore with MV ± ' 650 GeV, M ′Z ' 2.4 TeV
and MU±± ' 660 GeV
.
V. CONCLUSIONS
We have calculated all the leading-order contributions to the muon anomalous magnetic mo-
ment in the Reduced Minimal 3-3-1 model. We find that this model can reproduce the current ex-
perimental results, but only for a very narrow window of symmetry breaking scales (1.7− 2 TeV)
if the results of the new run of the aµ experiment at Fermilab give the expected precision at the
current experimental central value. This leads to very specific predictions for LHC physics, pre-
dicting light gauge bosons with 555 GeV . MV ± . 652 GeV, 2.35 TeV . M ′Z . 2.4 TeV and
600 GeV . MU±± . 657 GeV. Some bounds on these gauge bosons have already been derived
using LHC data [52–54]. The authors focused on a different 3-3-1 model, however, and the trans-
lation between these models is nontrivial. We expect LHC bounds to be similar and therefore to
offer a complementary bound to this one based on aµ.
If we instead suppose that new experimental or theoretical results resolve the anomaly in aµ,
16
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FIG. 4. Total contribution of the reduced minimal 331 model to the (g−2)µ along with the expected 1 sigma
range from the Fermilab experiment. Notice that a scale of symmetry breaking at ∼ 2 TeV is favored. The
current 2σ upper bound for the breaking scale is 1.5 TeV and the Fermilab experiment should improve this
to 1.7 TeV.
we can then place a lower bound on the scale of SU(3)L ⊗ U(1)N breaking by requiring that the
contribution to the anomalous magnetic moment not be above the error in the measured value.
Applying this criterion, the current lower bound for the breaking scale is 3.75 TeV by taking
σ (aµ) = 81×10−11. This value should increase to 5.8 TeV with the proposed Fermilab experiment
and improvements in the calculation to the SM contribution which predict σ (aµ) = 34 × 10−11.
Given the constraints imposed by the Landau pole concerns discussed earlier, this second bound
would rule out the theory in its entirety. These bounds could only be evaded by a finely-tuned
conspiracy of cancellations between the contributions of the RM331 model and some other physics
which also affects aµ.
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